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ANDA 74-840
AUG 2 9 1997

Geneva Pharmaceuticals, Inc.
Attention: Beth Brennan
2555 W. Midway Blvd.

P.O. Box 446

Broomfield, CO 80038-0446

Dear Madam:

This is in reference to your abbreviated new drug application
dated January 31, 1996, submitted pursuant to Section 505(j) of
the Federal Food, Drug, and Cosmetic”Act, for Etodolac Capsules,
200 mg and 300 mg.

Reference is also made to your amendments dated November 1, 1996;
May 23, June 3, July 11, August 18, and August 28, 1997.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Etodolac Capsules, 200 mg and 300 mg to be
biocequivalent and, therefore, therapeutically equivalent to the
listed drug (Lodine’® Capsules, 200 mg and 300 mg, respectively,
of Wyeth-Ayerst Laboratories, Inc.). Your dissolution testing
should be incorporated into the stability and quality control
program using the same method proposed in your application.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of

Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and ®romotional Labeling for Drugs
for Human Use) for this initial submission.




We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign be
submitted to our Division of Drug Marketing, Advertising, and
Communications (HFD-240) with a completed Form FD-2253 at the time of
their initial use.

Validation of the regulatory methods has not been completed. It is the
policy of the Office not to withhold approval until the validation is
complete. We acknowledge your commitment to satisfactorily resolve any
deficiencies which may be identified.

- Sinceﬁgly yours,

“Douglas L. Sporn //fé;// 8?4L%/%\7

Director
Office of Generic Drugs
Center for Drug Evaluation and Research
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Each capsule contains: Etodolac 300 mg
Usual Dosage: See package insert.

Store at controlled room temperature 150-300C (596-
860F). Protect from moisture. Dispense in a tight, light-
resistant container. KEEP THIS AND ALL DRUGS CUT
OF THE REACH OF CHILDREN.

ISS 95-12M Manutactured By N9&/7

Geneva Pharmaceuticals. Inc.
Broomfield. CO 80020
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Each capsule contains:

Etodolac 300 mg

Usual Dosage: See package insert.

Store at controlied room temperature 150-300C (590-860F).

Protect from moisture.

Dispense in a tight, light-resistant container.

KEEP THIS AND ALL DRUGS OUT OF THE REACH OF
CHILDREN.

ISS 95-12M Manufactured By N96/7

Geneva Pharmaceuticals, Inc.
Broomfield, CO 80020

LOT:
EXP.:
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ETODOLAC CAPSULES
7181-3
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AUG 29 1997

C|7H21Noa M.W. 287,37

Epi(a of 4.65and an "-octanot-water partition coefficient of 11.4
at pN 7.4. Esodolac is 2 white crystaliing compound, insoluble in water but
Soluble in aicohois aicohots, chioroform, demethy? suifoxide, and aquaous polysth-
yiene

capsule, for oral administration, comzms 200 mg or 300 mg of
#todotac. In addetion, saciy Capsule contains the tollowmu inactive ingredi-
colioetal sikicon dioxide, hmu 1mononyﬂma) mici line cet-

povidone. Sodium tauryt Sulate, sodiym stamiyoo . Sodium
Sieary! fumarate. starch (com), and taic. The capsute shells and i imprinting
mm:m&cmﬂﬂmmm. & C Blue #2 Aluminum
Lake FD & C RedMonunm, e CYsllowlsAJunnnumuke
gelatin, lecithin, pharmacautical olaze slimn dmm Simethicone, sodmm
lauryl suttats, titanium dioxide and
200 myg Mg capsule sheils and imp: nmm inks &o comm D & 3 Vellowno
Alummum Lake proglane 9

ow E todolac is a nonsteroidal lm-mmmydma (NSAID)

that a‘xmbnsl* _'n" fh a iﬂ e rei ‘:c:wn'n&sh in

animal mogels. mochanm action odoiac, at of other

NSAIDs, is not known byt Ut is believed w associatad with the inhibition

of arustaolandm bios ncomuc mixture of -] R-and

Other NSMDs it hm demonstrated in animals

mat the (4 [Sj—'grg [:s AS ly active. Both are stabls and

ere is no +] S conversion in vivo,
was dunonsmm 1/2 hour followmg single
dosas of 200 10 400 % peak effact occurring in 1 to 2
hou

ruls

ounmny hsled for 4 to § hours {8¢e Clinical

m-mm The Dﬁimncoimeucs of etodoiac have been ovalu-

mmzs7mmm.«m 58 rS 0id), 19 patients

with renal taslure (Craatinine cisarance 37 to m) natlsnts on
wmomsn

0is.
Etodolac, when ag z{ axmbns kmmcs that are well
ibad by a two-compartment . first-order ap: omn

when
y furosemide or mcmovmnunde
Mwur Em absorbed and M a relative bioavailablity of
lOO%whm?OOmom Mnmasollmanomodulac
wmmmm mhbmty‘::‘fd;tgdn;acnom

Signifcant frst-pasy l6an

£ 1 5D) peak plasma from approximately 14 4 1o
Susmemmm?"xwmm reached in 80 « 30
parameters). The

roportionality based on (the arsa under the plasma concentra-
tion-time CUrve) is linear following doses doses up ko 600 Mg every 12 hours. Peak
concentrations are dose-proportional for both total ang free stodolac fo)-
fowing doses up to 400 mg:my 12 hours, n lowma 600 mg doss,

the peak is about 20% hi the basis of lower doses,
Tabie 1
Etodolac Stendy-State Pharmacekinetic Psrameters
(M=287)

Kinetic Parameters Mean » SD
Extont of oral absorption 280%
(bioavailability) ]
Oraldose clearance [CuF) 47 £16 mihag
Staady-state votume [vaF) 362 + 129 mg
Distritution haw-ste (1172, o 0712050h
['"-U'“lhd.ﬂl . 73:40h
MEM‘TNMGWMMM is not affacted whan
w:mmum tion with an antacig
ta-u‘":g:mm 1510 20%, with no mea-

Effocts: The extant of absorption of etodolac s ot atfected when
msmwam Food intaiz, ke, however, reduces th the peak
concentration reached by ly one mn the time-
wmm&uwum Jume of distri

iwanmmwmvouma ution

about 0.36: Wlmnnme!'mwnmcdosonnoe stodolac is more

than 99% boqu:;axo plasma prmms The free fraction is less than 1% ang

is independent of etodoh 1al concentration Over the dose range studied.

lolac is in the ver, with runa) efim-

#l"mmv etodolac ang l;:‘s ";nz’tabo nes being the primary 'nohm of ex'f’mnon

9 inter-subject varial elodolac plasma levels, 3 ieved after rec-
mended doses, is 1S substantial

Pmulll-lh' Dauhmnhmmumg k Serum concentra-
ﬁmnmomumlnmcmsesmm how matmatocoiac
fres fraction 18 not signitic altered by

etndohcm ucuronige 13%
~hydroxylates metabotites 5. 7. and 2w ro-




N=LB

Kinetic Parameters Maan 2 S
Extent of oral absorpon 280N
(beoavailabitity){F]

Orak-00se ciearance [CUF] 47 2 16 MUV
Steagy-state volume [Veo/F) 362 £ 129 mAg
Distribution half-ite [t12. a] 071:050h
Terminal halt-iite (112, B 732400

Antacid Effects: The extert of 2bSOrPON of EEOCOKIC IS POt atfected wher:
etodolac is administered with an antacsd. Coaommstraton with an antaoc
the peak concentration ntration reached by about 15 10 20%. with no mea-
surabie effect on ime-to-peak.
Food Effects: The extent of absorption of etodolac is not aftected when
stodolac is administerad after a meal. Food intae. however. aouCes the peak
concentration reached by approximately one hall and increases the bime-
1o-peak concentration by 1.4 10 3.8 hours.
Distribution: Etodolac has an apparent steady-state voiume of distribution
about 0.362 L/kg. Within the therapeutic 0ose range. etodolac is more
than 99% bound to plasma protews. The free fraction is iess than 1% and
is nmndohcloﬂ over the dose range studted.
Metsholism:

-mwommwnsmmmm pmwyrmnuuuu:mlon
Tna lmov-sumecl WM sodotac plasma levels, achieved atter rec-

mu- Binding: Da: from in viero studs, using neaksamm concentra-

tions at reoonnd therapeubc doses in humans, show that the etodolac

trae fraction sqnmwmy mm by aemmuno?phe:‘ Dhupro'en
ipide, !

uusmdwm stodotac. following oral dos-
msﬂ(:lﬁ) and wrminal wu«m:ummm
wmm

the administered dose is mld unne s
the foliowing. indicated as % of the administersd dose:
—~stodolac.

~etodokac glucuronide 13%

nynrmyummmm& 7-, and 8-0H) 5‘/-

—unidentitied metaboiit 33%
meammnmmm%umm.

Patients: 1 In clinical studies, etodolac clearance was reduced by
about 15% in older patients (> 65 years of age). In these studies, age was
shown not to have amy etfect on et ‘etodotac hait-kte or protein binding. and
v expectsd drug accumutation. No dosage
mmwm:ymmmmmmmmmmm,m

?me on the basts of body size (see
PRECAUTIONS: Geriatric ). asmt( bemmsensmva 0
mmmmus S: Geriatrit

ic

1%

Jenal in patients with mild-to- renal impair-

ment (Creatinine dcamu 37 to 82 mi/min} snmd no signiticant ditfer-
ences in the disposition ot total and free etodolac. In namms undergoing
hem . thers was 2 50% greater apparent clearance of total etmalac
due to 2 grmr unbound fraction. Free etodolac clearance was not

altered, indicating the rmwrwu ot prm binding in etodolac’s disposi-
tion. Nevertheless,
Hepatic impairment: mlts ‘compensated hepatic cimhosis. the dis-
position of total and free mcoh: is not altered. Although no dosage

justment is required in , etodolac clear-

adj generaity s patient

ance is dependant on hepatic function and coukd be reduced in patients with
severe he| talluu
Clinicsl
Analgesia: Cummilod clinical triais in anaigesia were singie-dose, ran-
domized, double-bind, paraliel studies in three pain modeis, including
dantal extractions. The analgesic effactive dose for etodolac estabiished in
these acute pain modeis was 200 to 400 The onsst of analgesia
occurred approximately 30 minutes after oral . Etodolac 200
mg provided efficacy comparable to that omnnod with aspifin (650 mg)
Etodolac 400 mn provided stficacy that obtained with
mlnophanvmh ing (600 mg + 60 my). Tnspuka\aioesic oﬂca Was
tetween 1 10 2 hours. Duration of resef averaged 4105 hours tor 200 mg
otetodolacandSlosnourstMMW(nmasmasuredbywhan

roximately haif of the patients requsred remadication.
rthritis: The use ! etodotac in managing the signs and symptoms

%ucmous AND uunr_ Eﬂoonhc is indicated for acute and long-term
of signs and of Etodolac

is also Imu:ud for the

CONTRAMIDICATIONS: wmmmad in patients with known

wywwwwlnm msﬂuﬂﬂnmbsuwmtnnmamwno
have experienced asthma. urticana, or othes alleryic-type reactions after tak-

ing aspirin of other NSAIDS. Severe, rarely fatal, anaphylactic-like reactions

to etodotac have been reported in such patients (ses WARNINGS:

AR;Z'” Reactions).
Wi NGS: Risk of Gastreintestinal (G1) Ulcoration, Blesding, and
Pertoration with Neastersidal, Dvug (NSAID) Therapy:
Serious Gt toxicity, such as bleeding. uiceration, and pertoration, can 0cCur
2 any time, with or withoul warming symptoms, in patients treated chron-
ically with NSA mmmqunmwm,m as dyspep-
sia, are common, usuaw developing carty in therapy. physicians should
remain alert for uiceration and bieeding in patients treated chronically with
NSAIDs, even in the absence of previous Gl-tract symptoms. In patients
obsemﬂ umnmlmmmmmmmms wzyws dura-

tion, symptomatic upper Gi vicers, gross
to oceur In approximatety 1% of pabents treated Slosmonmsandm
about 2% 10 4% of patients trexted for 1 ysar. Physicians should inform
pamn{sgmultimsstonsmmumel toxicity and what
0

udies to GMM 'not identified anry subset of patients not at risk of
developing peptic uiceration and biseding. Except for a prior history of seri-
ous Gi events and other risk factors hmm 10 ba associated with peptic
wicer desaase, such as aicoholism, smoking, etc., 1o risk factors (e.g.. age,
sax) have been associated with wncreased risk. Eiderly or ‘deblitated
pabents soem 10 tolersts uiceration of "8 fess well than other indi-
vduals, and most SPONTaneous reports of fatal GI events are in this popula-
X conceming tha relative risk of vari-
anaﬂ;mm High doses of any NSAID probably
sk of hese raactions, akhough controlled clinical trials
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mﬁmmr reactions have ’ spo
soe ICATIONS and PRECAUTION
&mmm

Sought In Cases whers an ana-

3 ?5
§I§§
[
8
]

¢ advanced kidney drsease, as
other , trautment with #t000tacC Should be mutiated with
close monitoring 0f the patient's kidney function (se¢ PRECAUTIONS:
Renal Effects).
nancy: Inlatemwn:m.y nmmnsuos Mohcmld be
avoided because it ‘prematurs closure of the BuCIuS arteriosus
seecPAHECAUTIONS amowuc Eftects: Pragnancy Ca.wy C).

3

er

neral Precautions:

Renal Effects: MwlmomrNSAIDs fong-term adminéstration of etodotac

to rats has resulted in renal papilary necrusis and other renal meduttary

changes. Renal paivic transitional epithelial fyperplasia. a spomtaneous
0

oy study.
Amnummoﬂwmmmmmmm with other

uusum
m.hmmum overt
mnwmummnmm ired renal func-
tion, heart tailure, or p uiux;-mm
Descontinuation 5
oy therapy

recovery t0 the pretreatment state.
Etoooﬂac metabolites are shminated prmal the kidneys. The extem
o wR s ensinamus alunyranide metahaltos mav armmulale in patients




. C UDDET Gi ieplS113 101 SEVETa MONIYS 12 ¢ years qurs-
LOn. symptomatc upper Gi uicers, 0ross bieeding. or pertoration appears
lbou:umwnmmyl% oinancmsumeotov;tnsmovmwm
mam“mmmmmnm
or

i closure of the
‘m PRECMITMWI’M Effects: Pragnancy legary C)

X ey )
Mmmnlfajlumhasnmbeonmaiad.kwmmmnsmnm-
€excreted by the Iu'dn'c‘y, the possidility thar 3dvers reactions (not
S)nuybeammtamosemmomcs
nsidsred.
Hepatic Ettects: Bordertine slevations f 0ne or more liver tests may occur
9 Up t0 15% of patients taking NSAIDS including etodotac. These abnor-
mainsmyw,mm , or
tinued therapy, “wmﬂn. eslevations of ALT or {approximately three
OF MOre times the upper i it of Mnblmmmum m?;ymw
1%mm_mmmMAmmmnﬁm
oS s ey e o o e 0 s
occured,

Mmmmwmm. Rare cases of liver
wmmm.mmmmmmmmn
Ht clinicat signs and Symptoms consistent with liver disaase
todols shou be d-se"onmmw Oceur (8g. st ).
Hematological Effects: Anemia is sometimes 5000 i patients
'“"»”m...,"“"”m,%"’“‘*‘a M'"f"mmnmm'-“—mmwmm
o an iy esc act upon s. on
t%v:m lrw:mm wi mNEAIEsd, ;‘:yguai:gh !;%y‘ohc should have n:;tr hemo-
Olobin or hematocrit checke IO SIQRS or symptoms of anemea.

All drugs which inhibit the bios%thesis of prostaganding M3y interfers

i

10 soma extent with latelet function ang Vascular responses to bieeding.
Fluid Hmnza:;ngk{dm;‘aézlgd m&v‘v'ndon and ademma havs been obsarved
n some paties ing S, includi mlnmm.«m
sm:luld bmnsnd with ca?nion in patients with fig rotention, hypertension,
or heart faiture.
istir ut 10% of with may have in-
Sensitive asthma, The use of aspirin in patients with asirin-sensitive
n Severs which can be
Cmu ! including by epasm. between aspirin :nd other
fonsteroidal a immatory drugs o0orted in such aspirin.
Should not be 10 patients with thi

Intorrnation for Em&mmmtmss.cancaus

Mmanmd mw.mm-am.masgmmimmna?
""""m,m“‘ sl o) e i e ot e

potential risks (see

INGS, %}'ﬂuﬁ ADVERSE ) and likely benefits

o mwm:w o s

icarati wwlﬂmm«mmw-

2nd bleading can oceyr
um;ﬁm'm?w
TOraNCe of s folow up 300 WARNINGS:
mmmum-o-w hep in case
mmmuwm(nWM‘
Wv—:’ummsm
nﬁh.iucg" of aners o .
in 8 Signs of anem, oceur.
it wmgls:iqns anlg Eymptoms consistent with tiver dizazsg

]
§§§
I
H
i

fa
9§§
i
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g
o
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§ e deveiop or

it systemic Manifestations occyr {e.90., 20sinophilia, rash, otc.) and If

lbnomgauivertestsmdn » Persist or worsen, #lodolac should be

discontinued.

Amtacids: The concomitant administration 0f antacids has no apparent
etodotac.

L can
the peak eached 15%bmmlm'm
decrease mmmm d by

B 1

(S0 Reverse)




Aspinin: When stodolac is with 35parin. its protein tendang is
reduced. the of free stodolac & not aitered. The chmecal
wuummmsmm:mammm
mmumﬂg‘ym
ommended becausa of the potental of incrassed acverse 3
Wartammn: shahes demonstrated that

CoNComaant

tein bindmg Of wartann, but thers was no change i the clsarance of free
warfarin. There was no ” the

eftect of wartann ldnnmsllndmmﬂuﬂ:maﬂmmmmm
etndolac as measured by prothrombin tme_ Thus. concomant
mﬂmnamnﬁmmmmwmumm
However, there have been a few SPONANEOUS rEPOITS reports at prolonged pro-
thrombin times in etodoiac-traated patients recening concomitant wartann
therapy. Caution stould be exercrsad because imteractions have been seen
with other NSAIDs

Cyclospori neD:gamumummmMEmmmMDs
through effects on 0N fenal prostagiandins, May Causa changes in the emi-
nanonofmosadmosmmumumwummusmmmmm
and methotrexate and i toxicity.

cyclospo nmmayalsubeanmnud mmmmmmmn
given etodolac, or any other NSAID, lmumwlanym 0se patients with
altered renal function, should be observed for the deveiopment of the
specific toxicities of these dnugs
Pmmmmmm(wmm;mmem
nmmcolm.mnmm on;xbeoﬂdonemse“en
otod by .

The urine of patients who take etodolac

anqm W w-nrywumn (nrobllln)nuamme

phenaixc metaboites of etodolac. Diagnostic dip-sti gtick method-

mrmommm'lm has resuhted in false-positive

in soms patients tresiod with stadolac. Generally, this phenome-

on Neas ot been assocated with other clinically significant events. No dose
relationship has been observed. K

mswvm:mmnmmm

jevels. In chnical trials, Mean decreases of 1 to 2 mg/dL wers observed in

ammmmmmm1mway)m4m

of therapy. These leveis then remamned for up to 1 year of therapy.

uw.muwumm'mum

_genic of

stodotac was obssrved » MIce of rats racenang oral doses
of 15 (451089 . respeciively) Of less for penods of 2 years
or18m , respectively. WS NOt MURINENIC in in vilro tests per-

formed with S. typhimurium and mouse lymphomma celts as wefl as in an
in vivo mouse micronucleus test. However, data from the in witro human
peripherat annomﬂas( showsd an increase in the number of gaps (3.0
10 5.3% unstained regions in the clvomatid without dislocation) among tr:e

s

etodolac-treated cultures (50 to zoo pg/mL) compared 1o control
(20%? noomercmm was noted between mewmolsanddru-
m-mn o ‘male and

Pnumn:y' Teratogenic Effects. inmcycmoory(n n teratology stud-
igs, 1sotated mmdmn development were found and

included p: and unossified Tg'hmanues
in rats and okgocactyly and synosiass of metatarsals in

observed at dose M(zmmuw)uumo human aumcamum
However, the fraquency and the dosage Qroup distribution of these findings

mmmalormmmmmmwwomormmpnnsa
refationship.
Mnmu&’nu-ﬂm&dmﬂsmpmwwnmen

lodosumuimeom use dunng tate

and Dalivery: In rat studies with mnmmaws
knowntomhibnprmtmm mn
delayed parturition, and decrazsed pup survival ou:umd me

potentia) for serious adverse reactions & nursing infants from etodolac, a
decision should be made whether to discontinue nursing or to discontinue
the drug taking into account the importance of the awtom mother.

Plllll cuu ‘Satety and effectiveness in pediatric patients have not been

lrmd: mnmlon As with aﬂm NSAID, however, c'::lo; snoulgnb';
r dosage,

10 tolerate NSAID side effects less well than r patients. n patients
65 years and older, no substantial diflerences in @ side offect rome of
etodolac wers seen Po:ampmd with the general poouhuon {s8e CLINICAL

PHARMACOLOGY:

ADVERSE : Adverse-reaction information for etodolac was
derived from 2,629 arthritic pablents treated with etodolac in double-blind
and open-tabel clinical trials of 4 to 320 weelks in duration and worldwide
postmarkating surveiance studies. in chinical trials, most maost adverse reactions
were mild and transient The discontinuation rate in controlied clinical tri-
als, becauss of adverss events. was up to 10% for patients traated with

New patient comptaints (with an incidencs greater than or equal to 1%)
are listed besow by system. The mcidences were determined from clin-
ical trials invoiving 465 patients with ostecarthritis treated with 300 to

_mnanlul Dﬁmh.uuwymwlncy
mq—ummﬂm&umnannumm

trmummmwnmmu but more

man1
Loss Thas 1%: Probebly Causally Redsted (Adverse raactions
qummw ot seen in clinical

considered rare and are Ralicized).
Body as 3 whole: Allergic reacon, saaphytactoid
paipitations, sasculilss (including necrotiang and allergic).
dice. guodenitis, Nepetic Silurs. Fver RECIOSHE. PEpOC wicor with
Of without biseding and/or i

mm&.ﬂmwb renal nsuficiency,

papallary NeCrosss. -

Incidenca Less Thaa 1%: Conual Relstionship Unimewn ovants

mmwﬂ?mmgws

Bodyasawnalalmmnm '
rdiovascular system:

Iarm:ldent

Dige: Systom: Esophagitis with or without stricturs or cardiospasm,
Matabolic and nutrtional: Change in weigh!
Rmxmys-mun&wm o;wumama rhi

itis, sinusitis.
Sk and ini SlﬂllS*‘

pesling.
senses; degtness, taste parversion.
z:ﬂ Wmmuu Iwknrmn. rena! calculus, intersti-

inmar mmnla ha meRaABA s e Amasie and cpnnartive rare follm -




iScstaace Laza Than 1%: Causal Relationsi Ustnews (Medkca: verts

Under cirtumstances where causal reationshep o etodotac &

mmm-semuwtsmw"m’:
5 2 whole: itecbion, hoadache.

peeling.
Special senses: Conjunctivitis, deatess, tasts perversion.
ey .

o System: 3 renal calcuius. interst-

tial nephritis, uterine bieeding imeguiarites,
OVERDOSAGE: Symptoms foliowing acute NSAID overdose are usualty
limited to Imgry. drowsiness. nausea, vomiting, and SPIastric pain.
which ara ganerally reversible with supportive care. Gastrointestinat
Ing can occur and coma has occurred following massive tbuproken o
metenamic-acid overdose. Hypertansion, acute renal tailure, and respirs-
fory depression may occur but are rare. Anaphytactoid reactions have been
remr:um with therapeutic ingestion of NSAIDs. and may occur followng
overdose.

Plﬂmshmddhemmgeawmmmmuw-
ing an NSAID overdose. There are no speciic antcoms. Guf dscontamina
mmmmmmmmamummm
$0ms or foliowing a farge overdose S to 10 tmes S usual dose). This should

observe sufficient increased chnical baneht 1o e
Physicians shouid be aware that doses above 1
o S o L TBS e o
n chronic conditions, a ic

is sometimes seen within one wesk of therapy, but most ofen is observed
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Each capsule contains: Etodolac 300 mg
Usual Dosage: See package insert.
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resistant container. KEEP THIS AND ALL DRUGS GUT
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER 074840

CHEMISTRY EW




Geneva Pharmaceuticals, Inc.
Attention: Beth Brennan
2555 W. Midway Blvd.

P.O. Box 446

Broomfield, CO 80038-0446

4. LEGAL BASIS FOR ANDA SUBMISSION:

Approved listed drug, Lodine® Capsules containing 200 mg and
300 mg of Etodolac. Exclusivity.for a new indication is
granted until June 28, 1999.

5. SUPPLEMENT(S): N/A

6. PROPRIETARY NAME: N/A

7. NONPROPRIETARY NAME
Etodolac

8. SUPPLEMENT (s) PROVIDE(s) FOR; N/A

9. AMENDMENTS AND OTHER DATES:

January 31, 1996: Date of submission

May 23, 1997: Amendment

June 3, 1997: Amendment

The amendments are the subject of this review.

10. PHARMACOLOGICAL CATEGORY 11. RX or OTC
Analgesic Rx

12. RELATED IND/NDA/DMF(s)

13. DOSAGE FORM 14. POTENCY

Capsules 200 mg and 300 mg
16. RECORDS AND REPORTS: None
18. CONCLUSIONS AND RECOMMENDATIONS : Approvable

CMC Section of the ANDA is adequate.

19. REVIEWER: >
Dave Gill June 10, 1997
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ANDA 74-840

MAY 24 1006

Geneva Pharmaceuticals, Inc.
Attention: Beth Brannan
2555 W. Midway Blvd.
Broomfield CO 80038-0446

Dear Madam:

Reference is made to the Abbreviated New Drug Application submitted
on January 31, 1996, for Etodolac Capsules 200 mg and 300 mg.

The bioequivalence study conducted under fasting conditions by
Geneva Pharmaceuticals on its etodolac capsules, 300 mg, 1lot
#6495067, comparing it to the reference product Lodine® capsules,
300 mg, lot #3941207, manufactured by Wyeth-Ayerst Laboratories has
been found unacceptable to the Division of Bioequivalence due to
the following reasons:

The 90% confidence intervals for log transformed C,,, are
77.58% to 91.31%. The Office of Generic Drugs requires that
90% confidence intervals for log transformed AUC and Cnax data
are within 80% to 125%.

As described under 21 CFR 314.96 an action which will amend this
application is required. The amendment will be required to
address all of the comments presented in this letter. Should you
have any questions, please call Mark Anderson, Project Manager, at
(301) 594-0315. In future correspondence regarding this issue,
Please include a copy of this letter.

Sincerely yours,

\

(~al
é? Keith K. Chan, Ph.D.
Director, Division of Biocequivalence
Office of Generic Drugs
Center for Drug Evaluation
and Research

-




MAY 20 1996

Etodolac Geneva Pharmaceuticals, Inc.

200 mg, 300 my Capsules 2555 W. Midway Blvd.
ANDA #74-840 Broomfield, CO 80038-0446
Reviewer: Kuldeep R. Dhariwal Submission Date:
Filename: 74840SDW.196 January 31, 1996

Review of Fasting and Food Studies, Dissolution Data,
and Waiver Request

The firm has submitted a single-dose in vivo biocequivalence study
under fasting and fed conditions and dissolution data comparing
its etodolac capsules, 300 mg with Wyeth-Ayerst's Lodine®
capsules, 300 mg. The firm has also requested waiver of in vivo
biocequivalence study requirements for its 200 mg capsules. To
support the request, the firm has submitted comparative
dissolution profiles on 200 mg capsule of its product and
reference listed drug Lodine®.

Introduction:

Etodolac is a pyranocarboxylic acid chemically designated

as (=) 1,8-diethyl-l,3,4,9—tetrahydropyrano-[3,4-b]indole-1—
acetic acid. Etodolac is a nonsteroidal antiinflammatory drug
with antiinflammatory, analgesic, and antipyretic properties.

The drug is a racemic mixture of R- and S-etodolac, the S-form
being biologically active. Both enantiomers are stable and there
is no R-to-S conversion in vivo. Etodolac is well absorbed with a
relative bicavailability of 100% when 200 mg capsules were
compared with a solution. The systemic availability is at least
80% and etodcolac does not undergo significant first-pass
metabolism following oral administration. When administered
orally, etodolac exhibits characteristics which are well
described by a two-compartment model with first-order absorption.
Mean (+ 1 SD) peak plasma concentrations range from approximately
l4+4 to 37+9 ug/mL after 200 to 600 mg single doses and are
reached in 80+30 minutes. The mean plasma clearance of etodolac
is 47 (+16) mL/h/kg, and terminal disposition half-life is 7.3
(#4.0) hours. Intersubject variability of etodolac plasma levels,
achieved after recommended doses, is substantial.

The extent of absorption of etodolac is not affected when
etodolac is administered after a meal, but the C,, is reduced by
50% and T,. increased by 1.4-3.8 hougs.




Etodolac is currently marketed as Lodine® manufactured by Wyeth-
Ayerst and is available as 200 and 300 mg capsules and 400 mg
tablets. Lodine® is indicated for acute and long-term use in the
management of signs and symptoms of Osteoarthritis, and also for
the management of pain. The recommended dose for acute pain is
200-400 mg every 6-8 hours as needed, not to exceed a total daily
dose of 20 mg/kg body weight. The recommended dose for
osteoarthritis is initially 800 to 1200 mg/day in divided doses,
followed by dosage adjustment within the range of 600 to 1200
mg/day given in divided doses. The total daily dose of Lodine®
should not exceed 1200 mg. For patients weighing 60 kg or less,
the total daily dose should not exceed 20 mg/kg.

Bioavailability of Etodolac Capsules, 300 mg under Fasting Conditions:
A. Objective:

To compare the biocavailability of Geneva's formulation of
etodolac 300 mg capsules to that of a marketed reference
formulation, Lodine®, 300 mg capsule, manufactured by Wyeth-
Ayerst Laboratories.

B. Study Sites and Investigators:
Clinical and Analytical Site:

Principal Investig

Project Director:

Protocol # 10856 "Bioavailability of Etodolac Capsules, 300 mg"
was approved by the Institutional Review Board

Consent Form: A copy of volunteer informed consent form used in
the study is given on page 86, vol. 1.1.
Study Dates: Phase I August 25-27, 1995
Phase II September 1-3, 1995
Analysis Dates: September 8-15, 1995

C. Study Design:

The study was designed as a randomized, single oral dose, two-
treatment, two-period, cross-over study, with a one week wash-out
period. The subjects were housed in a dormitory facility from
approximately 12 hours prior to drug administration until 24
hours postdose each period. The subjects were instructed to
return to the facility for the 36 hour blood sample collection.
The subjects were assigned to two sequences at random as follows:

”




Sequence Subject number Phase‘I Phase II
1 2,3,6,8,9,11,13,15,17,19,22,24,25 A B

2 1,4,5,7,10,12,14,16,18,20,21,23,26 B A
Subject numbers 12 and 23 did not complete the study.

A = Etodolac Capsules, 300 mg; Geneva Pharmaceuticals, Inc.; Lot

#6495067; Batch size: Theoretical yield: Actual yield:
Manufacture Date: 7/24/95; Assay: 100.6%; Content

Uniformity: 98.0%

B = Etodolac Capsules, 300 mg; Wyeth Ayerst Laboratories; Lot

#3941207; Assay: 99.9%; Content Uniformity: 99.6%; Expiration

Date: September 1997

The subjects fasted for no fewer than 10 hours prior to dosing
and 5 hours after administration of study drug. Water was
restricted within one hour of drug administration. The drug
products were administered with 240 mL of water. The subjects
were dosed at 2 minute intervals and were not allowed to be
supine for 4 hours postdose. Identical meals were served during
both phases. Blood pressure and pulse measurements were obtained
predose, 4 and 24 hours postdose. Diagnostic blood and urine
specimens were obtained from the subjects prior to discharge from
the study at the end of period II.

D. Subject selection:

Twenty-six healthy male subjects were enrolled in the study.
Following inclusion criteria were used in selecting the subjects:

- 18-50 years of age

- no more than +15% from ideal weight for their height as defined
by Metropolitan Life Insurance Company Statistical Bulletin
1983

- good health as determined by medical histories and physical
examinations. Blood chemistry, hematology, and urinalysis
values within clinically acceptable limits, obtained within 30
days prior to the start of the study

Subjects were excluded from the study based on the following
criteria:

- history of asthma, nasal polyps, esophagitis, peptic and
duodenal ulcer, serious cardiovascular, neurological, hepatic,
renal, hematopoietic, gastrointestinal diseases or ongoing
infectious diseases

- history of alcohol or drug abuse -

- positive HIV-1, hepatitis B surface antigen

- blood pressure_lower than 100/60 mm Hg at screening or check-in




- known allergy to etodolac or related drugs
Subjects were imposed with following restrictions:

- no prescription drugs within 14 days or OTC medications
(excluding ibuprofen, aspirin, acetaminophen, vitamins,
medicated lozenges, dietary supplements, and non-ingested
medications) within 7 days of the first drug administration

- no alcohol consumption for at least 24 hours prior to drug
administration

- no caffeine for at least 12 hours prior to dosing

- no smoking from 1 hour prior to dosing until 4 hours following
drug administration

- no strenuous physical activity during the in-house portion of
the study

E. Sample Colléction:

Ten milliliters of venous blood were obtained in Vacutainers with
heparin at 0 (predose), 0.33, 0.67, 1, 1.33, 1.67, 2, 2.5, 3, 4, .
6, 8, 10, 12, 16, 24 and 36 hours. The plasma was transferred to
prelabeled tubes and promptly frozen at -20°C. The samples were
transferred to analytical laboratory on September 5, 1995.

F. Analytical Methods:




G. Pharmacokinetics/Statistics:

Area under the concentration-time curve (AUC) was calculated by
linear interpolation between consecutive drug levels. AUC,.. was
calculated from zero to the last non-zero concentration (C(T)).
AUGC,.;n¢ was calculated by extrapolation of AUC,.. by C(T)/KE. The
elimination rate constant (KE) was estimated by linear least
squares fitting of the logarithms of the last four to five
concentrations versus time. Half-life, C.ax, and T,,, were also
calculated. The statistical analyses were performed using SAS
version 6.08 and PROC GLM for the Analysis of Variance. All
parameters were analyzed by ANOVA and the F-test to determine
statistically significant differences («=0.05) between the drug
formulations. The 90% confidence intervals about the ratios of
the test/reference means were calculated using the least squares
means and the standard error of the formulation difference from
the ANOVA.

>

H. Results:

1. Clipnical:

Twenty-six subjects entered the study. Subject #12 voluntarily
withdrew after completing period I. Subject #23 tested positive
on the drug screen at entry of period II and was withdrawn from
the study. Twenty-four subjects completed the study.

Adverse events:

Following nine subjects experienced adverse events during the
study. All events were mild in nature and resolved spontaneously.

Subject # Phase Product Sign/Symptom

1 I’ Ref Nasal stuffiness

3 I Test Hematoma

4 I Ref Lightheadedness

8 I Test Decreased diastolic blood pressure
Faintness, nausea, fatigue

10 I Ref Incontinence during sleep
Left thumb numbness

17 I Test Intermittent mild abdominal pain

18 I’ Ref Bitter taste in mouth, diarrhea,
Multiple sore muscles

20 I Ref Nasal congestion, tachycardia

II Test Increased diastolic blood pressure
24 I Test Bradycardia
* reported at entry of phase II e




Following subjects showed poststudy laboratory results outside of
the reference range and require follow-up tests and evaluation:

Subject # Test result

3 positive yeast/HPF in urine

6 +ve blood, calcium oxalate crystals in urine
high RBC/HPF in urine

11 +ve protein and hyaline castsals in urine

12 +ve leukocyte esterase & high WBC/HPF in urine

16 +ve amorphous phosphates in urine

18 high phosphorus

20 , high white blood cell count

22 high white blood cell count

Deviations in the studv:

There were no sampling deviations. Five subjects (#4,18,21,22,
and 24) reported consuming alcohol during the interphase period.
In all cases, consumption of alcohol occurred at least 24 hours
prior to drug administration.

Reassays:







3. Pharmacokinetics/Statistics:

The mean plasma concentrations of etodolac at each time point
after test and reference products are shown in Table 1. There
were statistically significant differences (==0.05) in mean
concentrations at 1 and 1.33 hours after dosing. The time courses
of etodolac concentration after the two products are plotted in
Figure 1. The pharmacokinetic parameters are summarized in Table
2. There were significant differences between the formulations
for AUCy.ine, LNAUCq.ins, Craxs LNC ax, Tmax, and half-life. Based on
least squares means, the AUCy.. and AUCy;, of the test formulation
were 4% and 6% lower than the respective means for the reference
formulation. The test C,, value was 15% lower than that of the
reference and occurred 29 minutes later.

The individual mean test/reference ratio for AUC,.. ranged from
(mean 0.967), AUC,.;, ranged from

(mean 0.956), and for C,,, ranged frofi with a mean

of 0.866.




The AUC,../AUC,.;,; ratios range from 0.84-0.99 for test and 0.76-
0.99 for reference product. ‘

Following are the 90% confidence intervals provided by the firm:

Parameter 90% Confidence Interval
LNAUGC,., 91.8-99.84%
LNAUC,_; .¢ 90.6-98.76%
LNC,.x 77.58-91.31%

The 90% confidence intervals for log transformed AUC,.. and AUC,.;.
are within the acceptable limits of 80-125%. However, 90%
confidence intervals for log transformed Chax @re outside the 80-
125% limit.

Bioavailability of 'Etodolac Capsules, 300 mg: Food Study

A. Objective: (1) To compare the etodolac plasma levels produced
after administration of the test formulation, with those produced
after administration of a marketed reference product, when both
products are administered after a standard meal

(2) To compare the etodolac plasma levels produced after
administration of the test formulation, following a standard meal
with those produced after administration of the same test
formulation, after an overnight fast

B. Study Sites and Investigators:
Clinical and Analytical Site:

Principal Investic
Project Director:
Protocol #10857 "Bioavailability of Etodolac Capsules, 300 mg:
Effect of Food Study" was approved by the National Institutional
Review Board =~ ) '
Consent Form: A copy of the volunteer informed consent form used
in the study is given on page 88, vol. 1.4.
Study Dates: Period I August 31- September 2, 1995

Period II September 7-9, 1995

Period III September 14-16, 1995
Analysis Dates: September 19 to September 26, 1995

C. Study Design:

The protocol was designed as a randomized, single oral dose,
three-treatment, three-period, six-sequence crossover
biocavailability study with a one wegk wash-out between drug
administrations. The subjects were housed in a dormitory facility
from approximately 12 hours prior to drug administration until at
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least 24 hours after drug administration. Subjects returned to
the facility.for 36 hour blood draw. The subjects (who completed
the study) were assigned as follows:

Subject Period I Period II Period III
number

2,10,18
3,7,
5,9,16
4,12,17
6,8,13,
1,11,14

NP rwwan
WNnwn
PwNnprnw

A = Etodolac Capsules, 300 mg following a standard meal; Geneva
Pharmaceuticals, Inc.; Lot #6495067; Batch size: Theoretical
yield: _ Actual yield: Manufacture Date: 7/24/95;
Assay: 100.6%; Content Uniformity: 98.0%

B = Etodolac Capsules, 300 mg following a standard meal; Wyeth
Ayerst Laboratories; Lot #3941207; Assay: 99.9%; Content
Uniformity: 99.6% -

C = Etodolac Capsules, 300 mg following an overnight fast; Geneva
Pharmaceuticals, Inc.; Lot #6495067

Lot numbers of drug products administered in this study were the
same as those used for the fasting study.

D. Subject Selection:

Eighteen healthy subjects were enrolled in the study. Following
inclusion criteria were used in selecting the subjects:

- 18-50 years of age

- no more than x15% from ideal weight for their height as defined
by Metropolitan Life Insurance Company Statistical Bulletin
1983

- good health as determined by medical histories and physical
examinations. Blood chemistry, hematology, and urinalysis
values within clinically acceptable limits, obtained within 30
days prior to the start of the study

Subjects were excluded from the study based on the following
criteria:

- history of asthma, nasal polyps, esophagitis, peptic and
duodenal ulcer, serious cardiovascular, neurological, hepatic,
renal, hematopoietic, gastrointestinal diseases or ongoing
infectious diseases -

- history of alcohol or drug abuse
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- positive HIV-1, hepatitis B surface antigen
- blood pressure lower than 100/60 mm Hg at screening or check-in
- known allergy to etodolac or other NSAID

Subjects were imposed with following restrictions:

- no prescription drugs within 14 days or OTC medications
(excluding ibuprofen, aspirin, acetaminophen, vitamins,
medicated lozenges, dietary supplements, and non-ingested
medications) within 7 days of the first drug administration

- no alcohol administration for at least 24 hours prior to drug
administration

- no caffeine for at least 12 hours prior to dosing

- a curfew of 12 a.m. for the nights prior to dosing

- no smoking from 1 hour prior to dosing until 4 hours following
drug administration

- no strenuous physical activity during the in-house portion of
the study

E. Study Procedure:

Treatments A and B: Subjects were given a standard breakfast
after a fast lasting at least 10 hours. The breakfast was served
35 minutes prior to dosing and subjects ate the entire meal
within 30 minutes. The breakfast consisted of 1 buttered English
muffin, 1 fried egg, 1 slice of American cheese, 1 slice of
Canadian bacon, 1 serving of hash brown potatoes, six fluid oz.
of orange juice and eight fluid oz. of whole milk. The drug was
administered with 240 mL of water. N

Treatment C: Subjects were given the assigned formulation with
240 mL of water after a fast of at least 10 hours.

F. Sample Collection:

Ten milliliters of venous blood were obtained in Vacutainers with
heparin anticoagulant at 0 (predose), 0.33, 0.67, 1, 1.33, 1.67,
2, 2.5, 3, 4, 6, 8, 10, 12, 16, 24 and 36 hours. The samples were
transferred to the analytical laboratory on September 18, 1995.

G. Analytical Methods:
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G. Pharmacokinetics/Statistical Analysis:

Area under the-.concentration-time curve (AUC) was calculated by
linear interpolation between consecutive drug levels. AUC,.. was
calculated from zero to the last non-zero concentration (C(T)).
AUC,. ;s was calculated by extrapolation of AUC,.. by C(T)/KE. The
elimination rate constant (KE) was estimated by linear least
squares fitting of the logarithms of the last four to six
concentrations versus time. Half-life, C,,, and T,, were also
calculated. The statistical analyses were performed using SAS
version 6.08 and PROC GLM for the Analysis of Variance. All
parameters were analyzed by ANOVA and the F-test to determine
statistically significant differences («x=0.05) between the drug
formulations. The 90% confidence intervals about the ratios of
the test/reference means were calculated using the least squares
means and the standard error of the formulation difference from
the ANOVA.

H. Results:

1. Clinical:

Eighteen subjects were enrolled in the study. Seventeen subjects
completed the study. Subject #15 voluntarily withdrew after

completing phases I and II of the study. Vital signs were
measured at O (predose), 4 and 24 hours post-dose.

Adverse events:
Three subjects reported three adverse events:
Subj. # Period Product Sign/Symptom

3 ITI Test (fast) ¥ash on back: self
administered hydrocortisone
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cream
12 I - Test (fed) headache
15 II Test (fed) "Pinched Feeling" lower left

quadrant abdominal region

Following subjects showed poststudy laboratory results outside of
the reference range and require follow-up tests and evaluation:

Subject # Test Result
2 low hemoglobin, hematocrit
3 high urobilinogen, + ve amorphous phosphates/HPF
4 low RBC count, hematocrit
5 high phosphorus
8 + ve amorphous phosphates/HPF
10 high gamma GGT and calcium,
~slight calcium oxalate crystals in urine
12 high triglyceride
17 low hemoglobin, hematocrit; high glucose
18 + ve amorphous phosphates/HPF

Deviations in the study:

There were five deviations in scheduled phlebotomy time:

Subj. Period Product Time point Deviation

1 II Ref (fed) 0.33 h 2 minutes late

2 I Test (fast) 36 h failed to return
3 I Ref (fed) 36 h failed to return
5 I Ref (fed) 36 h failed to return
14 I Test (fast) 36 h failed to return

The AUC for subject #1, period II was calculated using the actual
and scheduled times, and the results revealed the difference
between the two to be only 0.01%. The scheduled phlebotomy time
was therefore used in the AUC calculation.

Reassays:
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3. Pharmacokinetics/Statistics:

The concentration of etodolac measured at each time point after
each product is summarized in Table 3. From 0.33 to 2.5 hours
after dosing, and from 6 to 12 hours postdose, there were
significant differences in etodolac concentrations amongst the
three treatments. These significant differences were a result of
lower concentrations during the first 2.5 hours and higher
concentrations from 6 to 12 hours after the doses given following
a meal compared to the dose adminisfered after an overnight fast.
The time courses of etodolac concentration after the three
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treatments are plotted in Figure 2.

Test formulation after a meal vs. reference formulation after a
meal: When the test and reference formulations were administered
after a meal, the least squares means for log transformed AUC,_,
and AUCy.;, for the test formulation were both 1% lower than the
respective means for reference formulation. The mean Cnax £Or the
test product was 7% lower than that of the reference product and
occurred 15 minutes earlier (Table 4).

Test formulation after a meal vs. test formulation after a 10
hour fast: The least squares means for log transformed AUC,.. and
AUCo-in¢ after the meal were both 5% lower compared to 10 hour
fasting. The mean C,,, was 32% lower and 51 minutes later in test
fed compared to test fasting conditions (Table 4).

The following are the ratios of the means of the pharmacokinetic
parameters: .

Ratio of means

(test/reference)

Test (fed) vs. Reference (fed) '

AUC,., 0.99

AUCo e 0.99

Chax 0.93

Test (fed) vs. Test (fasted)

AUC,._. 0.95
AUC,-; ¢ 0.95

Crax 0.68

Ratio of means between test and reference fed are within
acceptable limits. The firm has provided following 90% confidence
interval values for test (fed) vs. reference (fed) :

AUC,._. 95.47% to 102.50%
AUC,- ¢ 95.17% to 102.15%
Crrax 81.48% to 105.60%

Although not required for the food study, the 90% confidence
intervals for these parameters are within the acceptable range of
80% to 125%.

In Vitro Dissolution Testing:

The dissolution testing was done usjng apparatus 1 (basket) at
100 rpm and 1000 mL of 0.05 M pH 7.5 phosphate buffer as medium.
The drug products used in the dissolution tests were from the
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same lot used in the in vivo biocequivalence studies. The firm is
proposing a specification of not less than in 20 minutes. The
test and reference products pass the dissolution tests using this
criteria (Table 6).

Waiver Request:

The firm is requesting for a waiver of in vivo bicequivalence
study for its 200 mg etodolac capsules. The comparative
quantitative composition of 200 mg and 300 mg capsules is shown
in Table 5. The firm has submitted the dissolution profile of its
200 mg capsule and compared it with the reference listed drug
Lodine® 200 mg capsule.

Comments:
Fasting Study:

1. Twenty-six subjects entered the study. Subject #12 voluntarily
withdrew after completing period I. Subject #23 tested positive
on the drug screen at entry of period II and was withdrawn from
the study. Twenty-four subjects completed the study. Nine
subjects experienced adverse events during the study. All events
were mild in nature and resolved spontaneously. Eight subjects
showed poststudy laboratory results outside of the reference
range and require follow-up tests and evaluation.

2. Based on least squares means, the AUC,.. and AUC,.;,; of the test
formulation were 4% and 6% lower than the respective means for
the reference formulation. The test Crax Value was 15% lower than
that of the reference and occurred 29 minutes later.

3. The 90% confidence intervals for AUCy.. and AUC,.;,s are within
the acceptable range of 80-125%. However, the 90% confidence
interval values for C,,, are outside the acceptable limits. The
firm does not give any explanation as to why confidence intervals
for C,.. do not meet bioequivalence criteria. The Division of
Bioequivalence requires that 90% confidence intervals for log
transformed AUC and C,,, data are within 80 to 125%.

4. The study does not demonstrate that test product is
bioequivalent to reference product.

5. Not to be released under FOI
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Food Study:

1. Eighteen subjects were enrolled in the study. Seventeen
subjects completed the study. Subject #15 voluntarily withdrew
after completing the I and II phases of the study. Three subjects
reported three adverse events. Nine subjects showed poststudy
laboratory results outside of the reference range and require
follow-up tests and evaluation.

2. When the test and reference formulations were administered
after a meal, the least squares means for log transformed AUC,.,
and AUC,.;,s for the test formulation were both 1% lower than the
respective means for reference formulation. The mean C,., for the
test product was 7% lower than that of the reference product and
occurred 15 minutes earlier.

3. The least squares means for log transformed AUC,.. and AUCy_ ;¢
after the meal were both 5% lower compared to 10 hour fasting.
The mean C,,, was 32% lower and 51 minutes later in test fed
compared to test fasting conditions.

4. Ratio of means for AUC,.,, AUCy-ine, and C,,, between test fed and
reference fed are within acceptable limits.

5. The food study is acceptable.

There is no USP method available for dissolution testing of
etodolac capsules. The firm has used the method which is same as
recommended by the agency. The dissolution data are acceptable.

Waiver Request:

1. The two strengths of etodolac capsules have almost identical
total capsule weight (200 mg strength=522 mg; 300 mg strength=512
mg) . Inactive ingredients calculated as per cent of total capsule
weight are almost in identical amounts in the two strengths. The
main difference is in the amount of emicrocrystalline cellulose
and lactose which are present in higher quantities in 200 mg
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capsule. These two ingredients are fillers and added in higher
quantities in 200 mg capsule to compensate for the difference in
the amount of active ingredient.

2. The dissolution profiles of test and reference 200 mg capsules
are similar except at 5 minute time point. Both the products meet
the specifications of (Q) in 20 minutes.

Deficiency:

1. The 90% confidence intervals for log transformed Crax are
77.58% to 91.31%. The Division of Biocequivalence requires that
90% confidence intervals for log transformed AUC and Crax data are
within 80% to 125%.

Recommendations:

1. The biocequivalence study conducted under fasting conditions by
Geneva Pharmaceuticals on its etodolac capsules, 300 mg, lot
#6495067, comparing it to the reference product Lodine® capsules,
300 mg, lot #3941207, manufactured by Wyeth-Ayerst Laboratories
has been found unacceptable to the Division of Biosequivalence due
to the reasons given in deficiency.

2. The biocequivalence study conducted under fed ccnditions by
Geneva Pharmaceuticals on its etodolac capsules, 300 mg, lot
#6495067, comparing it to the reference product Lodine® capsules,
300 mg, lot #3941207 manufactured by Wyeth-Ayerst has been found
acceptable to the Division of Bioequivalence. The study
demonstrates that under fed conditions, the bicavailability of
Geneva's etodolac capsule, 300 mg is similar to that of the
reference product Lodine® capsule, 300 mg manufactured by Wyeth-
Ayerst.

3. The dissolution testing conducted by Geneva Pharmaceuticals is
acceptable. :

4. The waiver of in vivo biocequivalence study requirements for
the firm's 200 mg capsules is denied pending acceptable
bioequivalence fasting study.

5. From bioequivalence standpoint, the firm has not met the in
vivo bioavailability requirements and the application is not
approvable.

The firm should be informed of the recommendations and

deficiency. -
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Table 1

Etodolac Plasma Concentrations (ug/mL) in Fasting Study:

Arithmetic means + Standard Deviation (N=24)

Time Test Reference .Test/Ref Signific.
(h) at p=0.05
0 0 0 -
0.33 4.367+£3.84 3.819+3.61 1.14 NS
0.67 14.39+7.87 17.11+11.15 0.84 NS
1 14.90+8.26 19.31+9.02 0.77 P=<0.05
1.33 " 15.144+8.48 18.69+6.459 0.81 P=<0.05
1.67 14 .46+6.94 16.83+4.70 0.86 NS
2 14.63+6.25 15.31+4.85 0.96 NS
2.5 13.41+3.83 13.87+4.13 0.97 NS
3 11.86+3.48 12.57+3.59 0.94 NS
4 10.69+3.86 10.56+3.46 1.01 NS
6 6.41+2.915 6.34+2.50 1.01 NS
8 4.213+1.66 4.17+1.73 1.01 NS
10 3.755+£1.61 3.71+1.58 1.01 NS
12 3.143+1.41 3.131+1.56 1.00 NS
16 2.075+1.10 2.079+1.22 1.00 NS
24 1.2959+1.00 1.299+1.03 1.00 NS
36 0.470+0.49 0.545+0.67 0.86 NS
Parameter
AUC,.. 125.2+48.5 130.1+49.9 0.96

(ug/mLxh)
AUC,.,.; 132.3+57.9 140.2+65.3 0.94

(ug/mLxh)
Crax 21.25+6.40 25.0+6.90 0.85

(ug/mL)
Tnax (h) 1.924+1.08 1.445+0.86 1.33
Half- 8.253+2.24 8.822+3.05 0.94

life (h)
Rate 0.089+0.02 0.085+0.02 1.04

constant (h™?)
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Etodolac Plasma Concentrations in the Fastin
Pharmacokinetic Parameters:

Table 2

g Study (N=24)
Least Squares Means + Standard Error

Parameter Test Reference Test/Ref 90%
Confidence
Interval
AUC,._. 125.1+2.0 130.5+2.0 0.96 92-100%
(ug/mLxh)
AUCy_jne 132.2+2.44 140.5+2.44 0.94 90-98%
(kg /mLxh) -
Crax 21.28+0.76 25.10+0.76 0.85 77-92%
(kg /mL)
Tmax (h) 1.923+0.15 1.4424+0.15 1.33 107-160%
Half-life (h) 8.266+0.18 8.844+0.18 0.93 88-99%
Rat% constant 0.089+0.001 0.085+0.001 1.04 100-109%
(h™)
LNAUC,., 4.764+0.017 4.808+0.017 0.96 852-100%
LNAUC,.; ¢ 4.809+0.017 4.865+0.017 0.95 91-99%
LNC,.x 3.012+0.033 3.184+0.033 0.84 78-91%
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Table 3

Etodolac Plasma Concentrations (ug/mL) in the Food Study (N=17):
Arithmetic Means + Standard Deviation (SD)

Time Test-Fed Ref-Fed Test-Fasted

h A B C A/B A/C B/C

0] 0 0 0

0.33 0.325+0:77 0.127+0.16 2.401+2.914 2.56 0.14 0.05

0.67 2.368+4.37 1.210+1.68 10.46+7.685 1.96 0.23 0.12

1 4.514+4.61 2.965+3.57 13.83+8.436 1.52 0.33 0.21

1.33 7.653+6.04 4.656+3.89 13.844+7.524 1.64 0.55 0.34

1.67 9.539+5.64 7.305+4.83 14.32+7.696 1.31 0.67 0.51

2 10.19+4.68 8.940+4.84 14.42+7.762 1.14 0.71 0.62

2.5 10.47+2.78 10.71+4.40 13.60+5.614 0.98 0.77 0.79

3 11.24+1.99 11.88+4.60 12.23+4.159 0.95 0.92 0.97

4 12.02+3.29 12.98+3.58 11.2142.155 - 0.93 1.07 1.1s6

6 8.524+2.22 9.618+2.75 6.915+1.483 0.89 1.23 1.39

8 5.062+1.54 5.573+1.89 4.476+1.258 0.91 1.13 1.24

10 3.836+1.36 4.102+1.46 3.562+1.178 0.94 1.08 1.15

12 2.856+0.98 3.114+1.07 2.734+0.892 0.92 1.04 1.14

16 1.921+0.99 1.8314+0.75 1.770+£0.652 1.05 1.09 1.03

24 1.001+0.55 0.931+0.44 0.877+£0.335 1.08 1.14 1.06

- 36 0.324+0.26 0.323+0.25 0.314+0.176 1.00 1.03 1.03

Parameters

AUC,.. 110.9+27.2 112.1+27.6 115.7+25.88 0.99 0.9 0.97
(ug/mLxh)

AUCq.;ne 115.0+£30.1 116.4+29.7 119.7+27.11 0.99 0.%96 0.97
(kg /mLxh)

Chrax 14.23+4 .46 14.99+2.81 21.17+7.13 0.5 0.67 0.71
(ug/mL)

Trax 2.873+1.34 3.128+1.32 2.020+1.15 0.92 1.42 1.585
(h)

Half- 7.305+£1.73 6.938+1.26 7.351+1.31 1.05 0.99 0.94
life (h)

Rate 0.098+0.02 0.103+0.02 0.097+0.02 0.96 1.02 1.06e

constant (h™%)
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Table 6 . In Vitro Dissolution Testing '
m
Drug (Generic Name) : Etodolac Capsules
Dose Strength: 200 mg, 300 mg
ANDA No.: 74840
Firm: Geneva Pharmaceuticals, Inc.
Submission Date: January 31, 1996
File Name: 74840SDW.196
I. Conditions for Dissolution Testing:
USP XXII Basket: X Paddle: RPM:100
No. Units Tested: 12
Medium: 0.05 M pH 7.5 Phosphate Buffer Volume: 1000 mL
Specifications: NLT (Q) in 20 minutes
Reference Drug: Lodine® Capsules (Wyeth-Ayerst)
Assay Methodology:
IT. Results of In Vitro Dissolution Testing:
Sampling Test Product Reference Product
Times Lot # 6495098 Lot # 3940627
(Minutes) Strength(mg) 200 Strength(mg) 200
Mean % Range $CVv Mean % Range $CV
5 79 15.0 66 15.6
10 98 4.2 100 5.1
i 15 100 1.0 103 1.4
20 101 1.3 104 1.3
30 101 1.2 104 0.9
Sampling Test Product A Reference Product
Times Lot #6495067 Lot # 3941207
(Minutes) Strength (mg) 300 Strength(mg) 300
Mean % Range ¥CV Mean % Range %CV
5 26 42.7 15 62.7
10 60 18.2 48 31.0
15 80 9.8 84 ' 10.5
20 93 3.2 95 3.4
30 94 3-8 98 1.4
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MAY 2 7 1997
Etodolac Geneva Pharmaceuticals, Inc.
200 mg, 300 mg Capsules 2555 W. Midway Blvd.
ANDA #74-840 - Broomfield, CO 80038-0446
Reviewer: Kuldeep R. Dhariwal Submission Date:
Filename: 74840SDW.N9%6 November 1, 1996

- Review of Fasting and Food Studies, Dissolution Data,
and Waiver Request

The firm had submitted a single-dose in vivo biocequivalence study

under fasting and fed conditions and dissolution data comparing
its etodolac capsules, 300 mg with Wyeth-Ayerst's Lodine®
capsules, 300 mg-in January 1996. The firm had also requested
waiver of in vivo bioequivalence study requirements for its 200

mg capsules. To support the request, the firm submitted
comparative dissolution profiles on 200 mg capsule of its product .
and reference listed drug Lodine®. The biocequivalence study
submitted under fasting conditions was not acceptable because 90%
confidence intervals for log transformed C,,, were outside
acceptable 80-125% limit (77.58-91.31%). (File name:
74840SDW.196) .

.The firm submitted new fasting and fed studies on its 300 mg
capsule and dissolution data on 200 mg and 300 mg capsules as an
amendment on November 1, 1996. This is a review of the new study.

Introduction:

Etodolac is a pyranocarboxylic acid chemically designated

as (+) 1,8-diethyl-1,3,4,9-tetrahydropyrano-[3,4-blindole-1-
acetic acid. Etodolac is a nonsteroidal antiinflammatory drug
with antiinflammatory, analgesic, and antipyretic properties.

The drug is a racemic mixture of R- and S-etodolac, the S-form
being biologically active. Both enantiomers are stable and there
is no R-to-S conversion in vivo. Etodolac is well absorbed with a

relative biocavailability of 100% when 200 mg capsules were
compared with a solution. The systemic availability is at least
80% and etodolac does not undergo significant first-pass
metabolism following oral administration. When administered
orally, etodolac exhibits characteristics which are well
described by a two-compartment model with first-order absorption.
Mean (x 1 SD) peak plasma concentrations range from approximately
14+4 to 37+9 ug/mL after 200 to 600 mg single doses and are
reached in 80+30 minutes. The mean plasma clearance of etodolac
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is 47 (+16) mL/h/kg, and terminal disposition half-life is 7.3
(+4.0) hours. Intersubject variability of etodolac plasma levels,
achieved after recommended doses, is substantial.

The extent of absorption of etodolac is not affected when
etodolac is administered after a meal, but the C,,, is reduced by
50% and T..x increased by 1.4-3.8 hours.

. Etodolac is currently marketed as Lodine® manufactured by Wyeth-
Ayerst and is available as 200 and 300 mg capsules and 400 mg
tablets. Lodine® is indicated for acute and long-term use in the
management of signs and symptoms of osteocarthritis, and also for
the management of pain. The recommended dose for acute pain is
200-400 mg every &-8 hours as needed, not to exceed a total daily
dose of 20 mg/kg body weight. The recommended dose for
osteocarthritis is initially 800 to 1200 mg/day in divided doses,
followed by dosage adjustment within the range of 600 to 1200
mg/day given in divided doses. The total daily dose of Lodine?
should not exceed 1200 mg. For patients weighing 60 kg or less,
the total daily dose should not exceed 20 mg/kg.

Bioavailability of Etodolac Capsules, 300 mg under Fastmg Conditions:

A. Objective:

To compare the bioavailability of Geneva's formulation of
etodolac 300 mg capsules to that of a marketed reference
"formulation, Lodine®, 300 mg capsule, manufactured by Wyeth-
Ayerst Laboratories.

B. Study Sites and Investigators:

Clinical and Analytical Site:

Principal Investigator:
Project Director:
Protocol # 11010 "Bioavailability of Etodolac Capsules, 300 mg"
was approved by the Institutional Review Board

Consent Form: A copy of volunteer informed consent form used in
the study is given on page 86, vol. 1.1.
Study Dates: Period I May 3-5, 1996
Period II May 10-12, 1996
Analysis Dates: May 31 to June 14, 1996

C. Study Design:

The study was designed as a randomized, single oral dose, two-
treatment, two-period, cross-over stuly, with a one week wash-out




period. The subjects were housed in a dormitory facility from
approximately 12 hours prior to drug administration until 24
hours postdose each period. The subjects were instructed to
return to the facility for the 36 hour blcod sample collection.
The subjects were assigned to two sequences at random as follows:

Sequence Subject number Phase I Phase II
1 l1,4,5,8,9,11,14,16,17,20,21,24,25 A B
2 2,3,6,7,10,12,13,15,18,19,22,23,26 B A

Subject numbers S5, 11, and 14 did not complete the study.

A = Etodolac Capsules, 300 mg; Geneva Pharmaceuticals, Inc.;
Lot #6496016; Lot size: Theoretical Yield , Actual Yield
Manufacture Date: 4/96; Assay: 100.7%; Content

Uniformity: 99.9%

B = Etodolac Capsules, 300 mg; Wyeth-Ayerst Laboratories;
Lot #3941207; Assay: 101.1%; Content Uniformity: 101.1%;
Expiration Date: September 1997

The subjects fasted for no fewer than 10 hours prior to dosing
and 5 hours after administration of study drug. Water was
restricted within one hour of drug administration. The drug
products were administered with 240 mL of water. The subjects
were dosed at 2 minute intervals and were not allowed to be

. supine for 4 hours postdose. Identical meals were served during
both phases. Blood pressure and pulse measurements were obtained
predose, 4 and 24 hours postdose. Diagnostic blood and urine
specimens were obtained from the subjects prior to discharge from
the study at the end of period II.

D. Subject selection:

Twenty-six healthy male subjects were enrolled in the study.
Following inclusion criteria were used in selecting. the subjects:

- 18-50 years of age

- no more than +15% from ideal weight for their height as defined
by Metropolitan Life Insurance Company Statistical Bulletin
1983 :

- good health as determined by medical histories and physical
examinations. Blood chemistry, hematology, and urinalysis
values within clinically acceptable limits, obtained within 30
days prior to the start of the study

>




Subjects were excluded from the study based on the following
criteria: . .

- history of asthma, nasal polyps, esophagitis, peptic and
duodenal ulcer, serious cardiovascular, neurological, hepatic,
renal, hematopoietic, gastrointestinal diseases or ongoing
infectious diseases

- history of alcohol or drug abuse

. - positive HIV-1, hepatitis B surface antigen

- blood pressure lower than 100/60 mm Hg at screening or check-in

- known allergy to etodolac or related drugs

Subjects were imposed with following restrictions:

- no prescription drugs within 14 days or OTC medications
(excluding ibuprofen, aspirin, acetaminophen, vitamins,
medicated lozenges, dietary supplements, and non-ingested
medications) within 7 days of the first drug administration

- no alcohol consumption for at least 24 hours prior to drug
administration

- no caffeine for at least 12 hours prior to dosing

- no smoking from 1 hour prior to dosing until 4 hours following
drug administration

- no strenuous physical activity during the in-house portion of
the study

E. Sample Collection: -

Ten milliliters of venous blood were obtained in Vacutainers with
heparin at 0 (predose), 0.33, 0.67, 1, 1.33, 1.67, 2, 2.5, 3, 4,
6, 8, 10, 12, 16, 24 and 36 hours. The plasma was transferred to
prelabeled tubes and promptly frozen at -20°C. The samples were
transferred to analytical laboratory on May 16, 1996.

F. Analytical Methods:




G. Pharmacokinetics/Statistics:

Area under the concentration-time curve (AUC) was calculated by
linear interpolation between consecutive drug levels. AUC,.. was
calculated from zero to the last non-zero concentration (C(T)).
AUC,.,,s was calculated by extrapolation of AUC,.. by C(T)/KE. The
elimination rate constant (KE) was estimated by linear least
squares fitting of the logarithms of the last four to five
concentrations versus time. Half-life, C,,,, and T,., were also
calculated. The statistical analyses were performed using SAS
version 6.08 and PROC GLM for the Analysis of Variance. All
parameters were analyzed by ANOVA and the F-test to determine
statistically significant differences (=x=0.05) between the drug
formulations. The 90% confidence intervals about the ratios of
the test/reference means were calculated using the least squares
means and the standard error of the formulation difference from
the ANOVA.

H-. Results:

1. Clipnical:

Twenty-six subjects entered the study. Subject #5 and 14 did not
return for period II. Subject #11 withdrew before period II
dosing for personal reasons. Twenty-three subjects completed the
study. '

Adverse events:

One subject (#14) experienced restlessness, lightheaded and
“shakes' during period I (test drug).

Deviations in the study:

There was one sampling deviation. Twenty minute sample in period
I for subject #10 was withdrawn 3 minutes late. The AUC,.. value
calculated using actual time was almost the same as calculated
using scheduled time.




2. Analytical:




3. Pharmacokinetics/Statistics:

The mean plasma concentrations of etodolac at each time point
after test and reference products are shown in Table 2. There
were no significant (==0.05) differences in mean concentrations
between the formulations at any time after dosing. The time
courses of etodolac concentrations after the two products are
plotted in Figure 1. The pharmacokinetic parameters are
summarized in Tables 2 and 3. There was almost no difference in




AUC,.. and AUC,.;,, of the test and reference products. The C,,, of
the test product was 10% lower than that of the reference product
and occurred about 2 minutes earlier.

The individual test/reference ratio for AUC,.. ranged from

(mean 1.016), AUC,.,,. ranged from (mean
1.014) and for C,, ranged from with a mean of
0.917 (Table 4).

. The AUC,../AUC,.i,r ratios range from 0.80-0.99 for test and 0.85-
0.99 for reference product (Table 5).

Following are the 90% confidence intervals provided by the firm
along with those calculated by the reviewer:

Parameter 90% Confidence Interval

. Firm's values Reviewer's values
LNAUC,.. 94-106% 93.99-106.37%
LNAUC,. ;¢ 94-106% 94 .15-106.25%
LNC,.x 83-98% 83.19-97.93%

The 90% confidence intervals are within the acceptable range of
80-125%. Statistical analysis of data show significant period
effect (p=0.0327) for C,, and significant treatment effect

- (p=0.0424) for log transformed Caax -

The reviewer performed some calculations (3 subjects: test drug,

2 subjects: reference drug, randomly selected) to determine the
accuracy of the AUC,.. and AUC,.,,, values given in the application.
The reviewer's values were same as provided by the firm. '

Bioavailability of Etodolac Capsules, 300 mg: Food Study

A. Objective: (1) To compare the etodolac plasma levels produced
after administration of the test formulation, with those produced
after administration of a marketed reference product, when both
products are administered after a standard meal

(2) To compare the etodolac plasma levels produced after
administration of the test formulation, following a standard meal
with those produced after administration of the same test
formulation, after an overnight fast

B. Study Sites and Investigators:

Clinical and Analytical Site: -




Principal Investigs

Project Director: . . :

Protocol #11011- "Biocavailability of Etodolac Capsules, 300 mg:
Effect of Food Study" was approved by the National Institutional
Review Board

Consent Form: A copy of the volunteer informed consent form used
in the study is given on page 88, vol. B3.4.

. Study Dates: Period I May 1-3, 1996
Period II May 8-10, 1996
Period III May 15-17, 1996

Analysis Dates: June 1 to 7, 1996

C. Study Design:

The protocol was designed as a randomized, single oral dose,
three-treatment, three-period, six-sequence crossover
biocavailability study with a one week wash-out between drug
administrations. The subjects were housed in a dormitory facility
from approximately 12 hours prior to drug administration until at
least 24 hours after drug administration. Subjects returned to
the facility for 36 hour blood draw. The subjects (who completed
the study) were assigned as follows:

Subject Period I Period II Period III
number

1,9,15
-11,18

3,8

6,
5,10,13
7,14

NPPruown
wawaopp
POapraw

A = Etodolac Capsules, 300 mg following a standard meal; Geneva
Pharmaceuticals, Inc.; Lot #6496016; Batch size:

Manufacture Date: 4/96; Assay: 100.7%; Content Uniformity: 99.9%
B = Etodolac Capsules, 300 mg following a standard meal; Wyeth-
Ayerst Laboratories; Lot #3941207; Assay: 101.1%; Content
Uniformity: 101.1%

C = Etodolac Capsules, 300 mg following an overnight fast; Geneva
Pharmaceuticals, Inc.; Lot #6496016

Lot numbers of drug products administered in this study were the
same as those used for the fasting study.

D. Subject Selection:

Eighteen subjects were enrolled in thg study with essentially
same inclusion and exclusion criteria as used for fasting study.
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E. Study Procedure:

Treatments A and B: Subjects were given a standard breakfast
after a fast lasting at least 10 hours. The breakfast was served
35 minutes prior to dosing and subjects ate the entire meal
within 30 minutes. The breakfast consisted of 1 buttered English
muffin, 1 fried egg, 1 slice of American cheese, 1 slice of
Canadian bacon, 1 serving of hash brown potatoes, six fluid oz.
of orange juice and eight fluid oz. of whole milk. The drug was
administered with 240 mL of water.

Treatment C: Subjects were given the assigned formulation with
240 mL of water after a fast of at least 10 hours.

F. Sample Collection:

Ten milliliters of venous blood were obtained in Vacutainers with
heparin anticoagulant at 0 (predose), 0.33, 0.67, 1, 1.33, 1.67,
2, 2.5, 3, 4, 6, 8, 10, 12, 16, 24 and 36 hours. The samples were
centrifuged at 2500 rpm, 10°C for 20 minutes. The plasma was
separated and stored at -20°C. The samples were transferred to
the analytical laboratory on May 21, 1996.

G. Analytical Methods, Pharmacokinetics/Statistics:

Same as for fasting study.

H. Results:

1. Clinical: ‘L

Eighteen subjects were enrolled in the study. Thirteen subjects
completed the study. Subject #12 and 16 did not return for period:
II; subject #4 did not return for period III; subject #2
voluntarily withdrew during period II for personal reasons.
Subject #17 was withdrawn prior to period II dosing because of
heart burn and vomiting.

Adverse events: Subject #11 experienced diarrhea on 5/14/96.
‘Deviations in the study:

Three subjects (#2 period I; #4 period II; and #8 period II) did
not return to the clinic for 36 hour sample (Subjects 2 and 4 did
not complete the study).

Subject #13 was under the influence of alcohol when returned to
the clinic for 36 hour sample in period III.

Subject #6 took multivitamin during whe inter-phase.

10




Reassays: None
2. Analytical: -

Bre-study Method Validation: same as for fasting study.
3. Pharmacokinetics/Statistics:

The concentration of etodolac measured at each time point after
each product is summarized in Table 6. The time courses of
.etodolac concentration after the three treatments are plotted in
Figure 2.

Test formulation after a meal vs. reference formulation after a
meal: When the test and reference formulations were administered
after a meal, the arithmetic means for AUC,., and AUC,.;,s for the .
test formulation were both 1% higher than the respective means
for reference formulation. The mean C,,, of the test formulation
was 1% lower than that of the reference product and occurred 53
minutes later.

Test formulation after a meal vs. test formulation after a 10
hour fast: The arithmetic means for AUC,. and AUC,.,.. after the
meal were both 5% lower compared to 10 hour fasting. The mean GC,,,
was 39% lower and 123 minutes later in test fed compared to the
test fasting conditions.

The following are the ratios of the means of the pharmacokinetic
parameters:
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Ratio of means

(test/reference)

Test (fed) vs. Reference (fed)
AUC,-. 1.01
AUCq ins 1.01

ax 0.99

- Test (fed) vs. Test (fasted)

AUC,_. 0.95
AUCq_ins 0.95

' : 0.61

Ratio of means between test and reference fed are within
acceptable limits.

The reviewer performed some calculations (3 subjects: test-fed)
to check the accuracy of the AUC,.. and AUC, ., values given in the
application. The reviewer's values were same as provided by the
firm.

In Vitro Dissolution Testing: (Non-USP method)

The dissolution testing was done using apparatus 1 (basket) at
100 rpm and 1000 mL of 0.05.M pH 7.5 phosphate buffer as medium
(FDA method) . The drug products used in the dissolution tests
-were from the same lot used in the in vivo bicequivalence

studies. The test and reference products dissolve more than
in 20 minutes and meet the specifications ' (Table 7).

Waiver Request:

The firm is requesting for a waiver of in vivo biocequivalence

study for its 200 mg etodolac capsules. The comparative
quantitative composition of 200 mg and 300 mg capsules is shown
in Table 1. The composition of the two strengths is similar. The
only difference is in the amounts of microcrystalline cellulose
and lactose. These ingredients are added in higher amounts in 200
mg capsule to compensate for the difference in the amount of
active ingredient. The firm has submitted the dissolution profile
of its 200 mg capsule and compared it with the reference listed
drug Lodine® 200 mg capsule.
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Comments:

Fasting Study: -

1. Twenty-six subjects entered the study. Subject #11 voluntarily
withdrew after completing period I. Subject #5 and 14 did not
return for period II. Twenty-three subjects completed the study.
One subject experienced mild adverse events during the study

. which required no medication.

2. There was almost no difference in AUC,., and AUCy.;n¢s of the test
and reference products. The C,,, of the test product was 10% lower
than that of the reference product and occurred about 2 minutes
earlier.

3. The 90% confidence intervals for AUC,.,, AUCy.;nr and C.,, are
within the acceptable range of 80-125%.

4. Subject #13 had first measured value (0.33 hour) as Coax in
period II. This reviewer repeated statistical analysis of the
data after eliminating this subject. The 90% confidence intervals
remained within 80-125% limit:

LNAUC, ., 93.62-106.55%
LNAUC,_; 94.38-106.95%
LNCpax 83.83-98.99%

There was no sequence, period or treatment effect for any of the
-pharmacokinetic parameters after eliminating subject #13.

5. The study demonstrates that test product; is biocequivalent to
the reference product.

6. Differences between firm's earlier study and this study:
Firm's earlier biostudy on 300 mg capsules submitted on January
31, 1996 was not acceptable because 90% CI for LNC,.x were 77.58-
91.31%. In the present study, the firm made minor quantitative
changes in its formulation. The test drug is therefore from a
different lot. The reference drug in the two studies is from the
same lot. The study was conducted at same clinical center and
samples were analyzed by same method.

Food Study:

1. Eighteen subjects were enrolled in the study. Thirteen
subjects completed the study. Subject #2 voluntarily withdrew
during period II. Subjects #12 and 16 did not return for period
II and #4 did not return for period III. Subject #17 was
withdrawn prior to period II dosing due to complaints of heart
burn and vomiting. il
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2. When the test and reference formulations were administered
after a meal, the AUC,., and AUC,., of the test formulation were
both 1% higher than the respective means for reference
formulation. The mean C,,, of the test product was 1% lower than
that of the reference product and occurred 53 minutes later.

3. The test arithmetic means for AUC,.. and AUC,.;,, after the meal
were both 5% lower compared to 10 hour fasting. The mean C,, was
39% lower and 123 minutes later in test fed compared to the test
"fasting conditions.

4. Ratio of means for AUC,.., AUC,..., and C,,, between test fed and
reference fed are within acceptable limits.

5. The food study is acceptable.

Dissolution Testing:

There is no USP method available for dissolution testing of
etodolac capsules. The firm has used the method which is same as
recommended by the agency. The test and reference capsules
dissolve more than in 20 minutes. However, the % CV for both
the products is very high at early time points. The
dissolution data are acceptable.

Waiver Reguest:

1. The two strengths of etodolac capsules have same total capsule
‘wéight. Inactive ingredients calculated as per cent of total
capsule weight are in identical amounts in the two strengths. The
main difference is in the amounts of microcrystalline cellulose
and lactose which are present in higher quantities in 200 mg
capsule. These two ingredients are fillers and added in higher
quantities in 200 mg capsule to compensate for the difference in
the amount of active ingredient.

2. The dissolution profiles of test and reference 200 mg capsules
are similar except at earlv time points. Both the products meet
the specifications of (Q) in 20 minutes.

Recommendations:

1. The in vivo biocequivalence study conducted under fasting
conditions by Geneva Pharmaceuticals on its etodolac 300 mg
capsules, lot #6496016, comparing it to the reference product
Lodine® 300 mg capsules, lot #3941207 manufactured by Wyeth-
Ayerst has been found acceptable to the Division of
Biocequivalence. The study demonstrates that under fasting
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conditions, Geneva's etodolac 300 mg capsule is biocegquivalent to
the reference product Lodine® 300 mg capsule manufactured by
Wyeth-Ayerst.

2. The in vivo bicequivalence study conducted under fed
conditions by Geneva Pharmaceuticals on its etodolac 300 mg
capsules, lot #6456016, comparing it to the reference product
Lodine® 300 mg capsules, lot #3941207 manufactured by Wyeth-
Ayerst has been found acceptable to the Division of
‘Bioequivalence. The study demonstrates that under fed conditions,
the bicavailability of Geneva's etodolac 300 mg capsule is
similar to that of the reference product Lodine® 300 mg capsule
manufactured by Wyeth-Ayerst.

3. The dissolution testing conducted on etodolac 200 mg and 300
mg capsules is acceptable. The firm has conducted acceptable in
vivo biocequivalence studies comparing its etodolac 300 mg
capsules with the reference product Lodine® 300 mg capsules
manufactured by Wyeth-Ayerst. The formulation for the 200 mg
strength of the test product is proportionally similar to the 300
mg strength of the test product which underwent bioequivalency
testing. The waiver of in vivo bicequivalence study requirements
for the 200 mg capsule is granted. The 200 mg capsule from Geneva
Pharmaceuticals is therefore deemed biocequivalent to the 200 mg
Lodine® capsule manufactured by Wyeth-Ayerst.

4. The dissolution testing should be incorporated into the firm's
manufacturing controls and stablllty program. The dissolution
testing should be conducted in 1000 mL of 0.05 M phosphate
buffer, pH 7.5 at 37°C using apparatus 1 (basket) at 100 rpm. The
test product should meet the following speciflcatlons

Not less than of the labeled amount of etodolac in the
dosage form is dissolved in 20 minutes.

S. From the bicequivalence point of view, the firm has met the
requirements of in vivo biocequivalency and in vitro dissolution

testing and the application is acceptable.

s/atlay
Kuldeep R. Dhariwal, Ph.D.

Review Branch II
Division of Bioequivalence

RD INITIALED S.NERURKAR ’
FT INITIALED S.NERURKAR pDate 5/al[§

N SAs
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Concur: v pate 2/=272/¢%
Nicholas~Fleischer, Ph.D.
Director

Division of Bioequivalence

cc: ANDA #74840 (original, duplicate), Dhariwal, HFD-655
(S. Nerurkar), HFD-650 (Director), Drug File, Division File

Draft: 042597; Final: 052197
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Table 2

Etodolac Plasma Concentrations (ug/mL) and Pharmacokinetic
Parameters in Fasting Study: Arithmetic means + Standard
Deviation (N=23)

rate constant (h™?)

Time Test Reference Test/Ref Signific.
(h) Ratio at p=0.05
0 0 0 -
0.33 6.041+6.616 5.006+5.530 1.21 NS
0.67 18.02+9.487 17.64+11.64 1.02 NS
1 19.77+8:151 19.62+10.64 1.01 NS
1.33 19.35+£6.934 18.68+9.386 1.04 NS
1.67 18.11+6.222 18.34+6.285 0.95 NS
2 16.87+5.506 18.57+5.449 0.91 NS
2.5 15.42+4.006 17.12+6.328 0.90 NS
3 13.79+3.451 15.18+5.268 0.91 NS
4 11.99+3.180 12.28+3.688 0.98 NS
6 6.850+1.754 6.749+1.812 1.01 NS
8 4.,738+1.454 4.583+1.414 1.03 NS
10 4.245+1.370 4.217+1.342 1.01 NS
12 3.644+1.256 3.513+1.236 1.04 NS
.16 2.322+1.009 2.285+0.999 1.02 NS
24 1.455+0.878 1.344+0.710 1.08 NS
36" 0.466+0.459 0.502+0.497 0.93 NS
Parameter
AUC,._. 143.6+37.50 143.9+40.57 1.00

(ug/mLxh)
AUCq.;ns 151.0+45.91 151.5+49.21 1.00

(ug/mLxh)
Coax 25.35+6.542 28.28+7.094 0.90

(1g/mL)
Toax  (B) 1.392+0.884 1.435+0.798 0.97
Half- 8.187+2.494 8.121+2.264 1.01

life (h)
Elim. 0.0901+0.02 0.0503+0.02 1.00

* N=22
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Table 3

Etodolac Plasma Concentrations in the Fasting Study (N=23)
Pharmacokinetic Parameters: Least Squares Means + Standard Error

Parameter Test Reference Test/Ref 90%
Confidence
Interval
AUC,.. 142.9+3.61 143.2+3.61 1.00 94-106%
(4g/mLxh)
AUCq-;ne 150.14+3.63 150.5+3.64 1.00 94-106%
(ug/mLxh) v
25.48+0.93 28.01+0.93 0.91 83-99%
(kg /mL)
Tpax (D) 1.389+0.16 1.470+0.16 0.95 67-122%
Half-1life (h) 8.115+0.32 8.045+0.32 1.01 91-110%
Elim. rate 0.091+0.002 0.091+£0.002 1.00 93-106%
constant (h™?)
. LNAUC,._, 4.9321+0.025 4.9321+0.025 1.00 94-106%
(Antiln) 138.7 138.7
LNAUC,. ;n¢ 4.9748+0.025 4.974630.025. 1.00 94-106%
(Antiln) 144 .7 144.7
LNCphax 3.2010+£0.033 3.3034+0.033 0.90 83-98%
(Antiln) 24 .56 27.21
-
- 19




. Table 4

Test/Reference Ratio for Pharmacokinetic Parameters in
Individual Subjects (Fasting Study)

'Subject Sequence Ratio

WO wWwhH

l—l
(V)]
NEEPOMNEPERPNMNMREPPNODNDNDHEEHEDDODEDDODE

Mean 1.016 1.014 : 0.917
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- Table S

AUC,_./AUC,._,., Ratio for Individual Subjects (Fasting Study)

Subject AUC,../AUC,.,,, Ratio
Test Reference
1 _ 0.97 0.96
2 0.93 0.95
3 0.96 0.97
4 0.96 0.96
6 - 0.98 0.97
7 v 0.96 0.97
8 0.97 0.97
9 0.99 0.99
10 0.98 0.94
12 0.96 0.97
13 0.98 0.85
15 0.98 0.99
16 0.97 0.97
17 . 0.87 0.94
18 -0.80 0.87
19 0.97 0.98
20 0.98 0.98
21 0.99 0.99
22 0.98 0.98
23 0.99 0.93
24 0.99 0.99
25 0.94 0.95
26 0.95 0.96
-
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Table 6

Etodolac Plasma Concentrations (ug/mL) in the Food Study (N=13):

Arithmetic Means + Standard Deviation

Time

Test-Fed Ref-Fed Test-Fasted
h A B C A/B  A/C B/C
0 0 _ - 0 0
0.33 0.0245+0.06 0.9146+2.97 1.602+2.225 0.03 0.02 0.57
0.67 1.540+3.870 1.620+3.376 15.90+9.331 0.95 0.10 0.10
1 2.853+4.282 3.271+4.499 20.83+9.952 0.87 0.14 0.16
1.33 5.086+5.781 5.604+5.329 19.16+8.019 0.91 0.27 0.29
1.67 7.224:6.116 8.482+4.756 17.36+5.476 0.85 0.42 0.49
2 8.487+5.300 11.09+5.143 17.264+5.226 0.77 0.49 0.64
2.5 10.52+3.189 13.17+3.921 14.84+3.523 0.80 0.71 0.89
3 12.02+3.234 13.00+2.886 12.62+2.720 0.8%2 0.95 1.03
4 13.15+£3.216 12.56+2.825 10.53+2.307 1.05 1.25 1.19
6 8.718+2.542 8.099+2.121 6.007+£1.073 1.08 1.45 1.35
8 5.077+£1.096 4.800+1.003 3.741+£0.408 1.06 1.36 1.28
10 4.075+0.878 3.852+0.856 3.337+0.574 1.06 1.22 1.15
12 3.143+0.779 3.048+0.559 2.728+0.630 1.03 1.15 1.12
16 2.12240.553 1.997+0.530 1.756+0.463 1.06 1.21 1.14
.24 1.12140.328 1.010+0.344 0.946+0.297 1.11 1.18 1.07
36 0.283+0.141 0.253+0.155 0.257+0.123 1.12 1.10 0.98
Parameters
AUC,.. 113.9+£16.30 112.4+19.34 120.1+20.56 1.01 0.95 0.94
(ug/mLxh)
AUCy_;ne 116.9+17.91 115.4+20.28 123.4+20.81 1.01 0.95 0.93
(ug/mLxh)
Crax 15.38+3.60 15.62+2.85 25.24+7.69 0.99 0.61 0.62
(ug/mL) »
Trax 3.564+1.46 2.666+0.89 1.501+0.92 1.3¢4 2.37 1.78
(h)
Half- 6.864+1.17 6.637+1.25 7.063+0.83 1.03 0.97 0.94
life (h)
Rate 0.1036+0.02 0.108+0.02 0.099+0.01 0.96 1.04 1.08
constant (h™)
-
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Table 8.

— - —————————

In Vitro Dissolution Testing

T—-—__—h__—_'—'——__—_é—

Drug (Generic Name): Etodolac Capsules

Dose Strength: 200 mg, 300 mg

ANDA No.: 74840

Firm: Geneva Pharmaceuticals, Inc.

Submission Date: November 1, 1996

File Name: 74840SDW.N96

I. Conditions for Dissolution Testing: FDA method

Medium:

USP XXII Basket: X Paddle:
No. Units Tested: 12
0.05 M pH 7.5 Phosphate Buffer Volume:
Specifications: NLT
Reference Drug: Lodine® Capsules (Wyeth-Ayerst)
Assay Methodology:

RPM:100

(Q) in 20 minutes

1000 mL

y

24

II. Results of In Vitro Dissolution Testing: I
Sampling Test Product Reference Product "
Times Lot # 6496019 Lot # 3940627
(Minutes) Strength(mg) 200 Strength(mg) 200
Mean % Range ¥CV Mean % Range $CVv

5 43 24.0 54 19.6

10 80 12.6 | 98 2.9 |
. 15 95 4.4 99 1.2 1'

20 97 1.1 [: 99 1.2 ||

30 97 1.3 99 1.3 "
Sampling Test Product Reference Product

Times Lot #6496016 Lot # 3941207
(Minutes) Strength(mg) 300 Strength(mg) 300
Mean % Range ¥CV Mean % Range %¥CV

5 21 25.2 24 ' 35.8

10 67 26.0 57 23.2

15 92 11.0 91 10.7

20 101 2.2 101 4.6

30 102 1.9 103 0.8

-
— e —— -




X + #mby
(smoy) eury,
9c A 8¢ Ve 0¢ ot [4¢ g | 4 0
—I»L,.l....-,rsl_l..l.--.-—-..--L,_.I.—LI.I.—.-—-p---»-.----...-.erb-h-—--..._

(Tut /S ) [3487] ewse(d

18104y — yjadm EE0E
BABUED) L)

€2 = N
O10LL — Z2€ — S00+#

\L S h(..
P> h=ed S[aAa] Bwise]d JB[OPO)Y UBaly [ eIndig

’




2 5

(paise)) Basuan VAY
(pay) 15104y — ELYT elelE)

(pay) BABUE) 0|

€l = N
LIOIL — €€ — S00#
S[aaa] BWSB[J Ov[OpO)y wapy [ am3y|

0z

.MN

(Tw /37 ) [9AaT emserg




